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Supplementary Text  Table S1 . Features of various datasets and statistics of TKE′ from various data products. et al. (2013) reported that the assimilating of Argo salinity caused a decrease of halosteric height after the introduction of Argo and leads to disagreement in bottom pressure trends between ORAS4 and Gravity Recovery and Climate Experiment (GRACE). However, we have confidence in the trends for the following reasons:
(1) The trend change occurred around 1990, rather than at the beginning of Argo around 2000, so the reported Argo-related bias in halo-steric height should not be responsible for the trend;
(2) There is no evidence to suggest that assimilating altimeter measurements would lead to the trends we reported. As shown in Figure 20 in Balmaseda et al. (2013) , the ORA S4 reproduces quite well the global sea level change, when compared with the altimeter estimate before the introduction of Argo. Balmaseda et al. (2013) concluded that "The global sea-level trend is consistent with the altimeter estimate"; (3) Balmaseda et al. (2013) found that any bias of a drift in ORAS4 is relatively small and quite stationary in time. Their results suggest that the TKE trend is not caused by model drifts;
(4) Although some of the reanalysis products are not dynamically consistent, some of them are dynamically consistent (e.g., ECCO2, AGVA). But as shown in Fig. 1 and figs. S4 and S5, these dynamically consistent reanalysis products show quite similar trends and trend patterns to those not dynamically consistent. Thus, it seems that whether the dataset is dynamically consistent or not does not have a substantial impact on the trends in the reanalysis products;
(5) The trend is consistent with the trends in wind forcing from independent atmospheric products. The trend and wind forcing trend are dynamically linked strongly. 1992-2013 1959-2011 1961-2012 1980-2013 2005-2010 1959-2015 ′ is calculated by subtracting the time means over 1991-2011 from the monthly series and low-pass filtering with a cut-off period of 25 months. A comparison between these panels indicates that the evolution of in individual products (A-E) have a similar trend to the ensemble mean (F). , but the trend of the dissipation term is unknown. Equatorial and most tropical boundary regions have clear upwelling. The central region of ocean basins has denser water than boundary regions, leading to negative density difference in the boundary regions. As a result, the increase of w results in an increase of ( , ) and hence the as well. 
